11 CSR 50-2.407 Documentation, Logistics and
Warranty Requirements

(1) GCeneral.

(A) The following itens shall be included with each
instrunent submitted for certification or delivered to stations:

1. I nstruction manual, securely held in a binder (or
ot her suitable container) nmade of a material that is resistant to
nmost petrol eum based products used in the garage environnent;

2. An easily understood expl anation of warranty
provisions (including limtations and restrictions) and a |listing
of conponents covered and not covered, signed by a conpany
representative and the purchaser, contained in the instruction
manual ;

3. Several extra particulate filter el enents;

4. Speci al adjustnent tools to include all apparatus
for gas calibration (internal/integral), and a probe tip cap if
it is needed for conducting a | eak check; and

5. Attached placard denoting operating procedures,
gas checking/calibrating steps, maintenance itens and | ocal
service contact with phone nunber and address.

(2) Instruction Mnual.

(A) The instruction manual acconpanyi ng each anal yzer shal
contain the followi ng m ninmminformation:

1. Background i nformati on describi ng how em ssi ons
are formed during the conbustion process, the general types of
controls that are used on vehicles and what negative health
i npacts can result fromvehicle em ssions;

2. Functional diagrans (nechanical and electrical);

3. Accessories and options (included and/or
avai l abl e);

4. Model nunber and identification markings and
| ocati ons;

5. Mai nt enance procedures and frequenci es recommended

by the manufacturer (the services that should be perforned only
by the manufacturer shall be clearly identified);

6. Gas calibration/leak check procedures;
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7. Brief description of the inspection/test
procedures with a subject index;

8. Brief description of em ssion anal yzer operating
pri nci pl es;

9. A listing and an easily understood expl anation of

warranty provisions (including the extended warranty), signed by
a conpany representative and the purchaser, contained in the
instruction manual. Information provided shall include a listing
of warranty repair stations by nane, address and phone nunber;
and

10. Nane, address and phone nunber of the
manuf acturer's representative in charge of sales and service
personnel for the conpany in Mssouri. In addition, information
shal | provided indicating the nane, address and phone nunber for
t he conpany's vice president of service (or equivalent) who
reports directly to the chief executive officer. The nanmes of
t hese representatives shall be verified, or updated as needed,
every tine a service technician visits a station.

(3) Instrunment Warranty.
(A) Scope of Warranty.

1. The cost of the analyzer shall include a two (2)-
year transferable warranty covering parts and | abor; an optional
extension to this warranty shall be nmade available to al
purchasers. The warranty shall cover all itenms which are |ocated
i nside the secured area(s) of the analyzer. The manufacturer
shal |l provide instructions to the purchaser describing the
procedures needed to repair, replace or adjust conponents which
are not covered by the warranty and can be accessed w t hout
conprom sing the security of the analyzer. The manufacturer
shal | provide the purchaser with the information necessary to
properly select replacenent parts not covered by the warranty to
prevent degradation of analyzer performance. In addition, an
adequat e nunber of qualified repair technicians shall be retained
by the manufacturer to performrepairs on anal yzers.

2. Preventive mai ntenance shall not be required by
the State Hi ghway Patrol (SHP). However, if the manufacturer
feels that preventive maintenance is required or feels that it
will reduce the warranty costs, it shall be included in the price
of the analyzer. The terns and conditions of the warranty shal
not be contingent on the purchase of any additional warranties or
entering into a service agreenment or maintenance agreenent.
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(B) Warranty Provisions. Warranty provisions protecting
the interested of the buyer shall include:

1. Locati on, phone nunber and address of the repair
centers throughout the state. These shall be of an adequate
nunber and so located to efficiently and tinely neet statew de
service needs. The response tinme established by the manufacturer
may be long for a | ower anal yzer purchase price or short if the
anal yzer price is higher. Al response time and cost provisions
shall be clearly indicated in the warranty provisions;

2. Nanme of the nmanufacturer's representative closest
to each franchi sed service center (if not a factory service
center);

3. Coverage of at least all of the
i nspection/ mai ntenance (1/M hardware and software contai ned
i nside the tanper-resistant cabinet. A description of specific
parts and | abor covered by the provisions of the warranty shal
be permanently provided to the purchaser. In addition, the
warranty shall item ze the parts and | abor which are not covered
by the warranty. To ensure that purchasers are properly notified
regardi ng the cost and provisions of the warranty, the M ssour
Anal yzer System (MAS) shall not be delivered until a copy of the
warranty has been signed by the purchaser and a conpany
representative. Service response tinme and | oaner provisions
shall be initialed by the purchaser. A copy of the warranty
shall be provided to the purchaser, a copy forwarded to the state
and a copy filed by the conpany;

4. The anal yzer owner shall be provided a cost
estimate prior to the performance of any service or maintenance
unl ess the work will be covered by the warranty. Regardless of
whet her or not the work is covered by the warranty, the owner
shal |l be provided a detailed description of the work perforned
when the job is conpleted. |In addition, the description of the
wor k perforned, the owner shall include a toll free tel ephone
nunber for the owner of the analyzer to call if s/he wants to
conpl ain about the work performed, the courtesy or conpetency of
the manufacturer's technician or any ot her aspect of the
warranty;

5. Manuf acturers shall provide stations with | oaner
instrunments if they are unable to repair analyzer wthin the
specified tine indicated in the warranty. Loaner instrunents
shal | be gas-calibrated and provided with new filters, printers
shall be full of paper and the |atest version of I/Mtesting
software shall be installed. The manufacturer's technician shal
set up the |l oaned MAS, install all necessary access codes, a
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fresh fl oppy disk and any other tasks necessary to allow the
station to imedi ately begin work. The manufacturer's technician
shall mail any floppy disks renoved as a result of repairs, to
the Departnment of Natural Resources, to the attention of the I/ M
Unit. The technician shall transfer the station copies of
certificates stored in the analyzer cabinet to the |oaner. Care
shall be taken by the technician to maintain the sequence of the
certificates and to keep themin good condition; and

6. All software updates nust be approved by the
state.

(4) Replacenent Parts. The instrunment nmanufacturer shall

mai ntai n an adequate supply of replacenent parts and accessories
to fulfill the service requirenents of the instrunent

war r anty/ extended warranty. The manufacturer, upon delivery,
shal | supply the purchaser with four (4) sets of filters, twenty-
five hundred (2500) sheets of fan-fold paper, two (2) extra
printer ribbons and one (1) extra set of gas cylinders (if
required for calibration). Replacenent conponents for MAS-
certified anal yzers nust approved by the manufacturer. Al

anal yzer conponents must function properly before conducting
official state inspections.

(5) Service Centers. The instrunment manufacturer shall provide
or contract for instrument service/warranty repair stations

w thin each regi on where anal yzer are marketed. Shipping units
by comon carrier after repair or service is acconplished should
only be done in cases where remanufacturing is required or where
solving a problemrequires research beyond the capabilities of
field service personnel.

(6) Workmanshi p. Each manufacturer or his/her agent shal
guarantee the repairs nmade for a period of ninety (90)days.

(7) Parts Renmoved. All parts renoved froman instrunent to
acconplish repairs will be accounted for and given to the

i nstrunment owner when the instrunment is returned to service
except for parts covered under warranty. Parts which can be
rebuilt and returned to service shall be listed on the conpleted
wor k order.

(8) Nonconpliance Wth Any Portion of the MAS Specifications.

(A) The termof the MAS certificate issued by the state
shal |l begin on the date of issuance and term nate on the
i npl ementati on date of each annual software update specified by
the state, or two (2) years, whichever cones first. To renew the
MAS certificate, each analyzer manufacturer shall denonstrate
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that the software update neets the state's specifications and has
been installed in all applicable MAS unit analyzers to the
state's satisfaction. Mnufacturers nust al so correct any other
problens identified by the state prior to having their
certificates renewed. These terns and conditions are in addition
to those specified in a conditional certificate and/or terns
specified in other parts of the MAS specifications.

(B) Manufacturers' MAS certificates will not be renewed, or
may be conditionally revoked, it the state determ nes that an
anal yzer does not fully conply with all portions of the anal yzer
specifications and/or any of the follow ng conditions exist:

1. Software updates are not performed wthin the tine
frame specified by the state or do not neet the requirenents
specified by the state; or

2. Anal yzers in the field are found to be in
vi ol ation of the MAS specifications and the manufacturer is
unw I ling to resolve the matter either in the time frane
requested by the state or in a way that is satisfactory to the
st at e.

(© Revocation of the manufacturer's certificates may be
l[imted to future sales of analyzers. However, existing
anal yzers which do not conformto anal yzer and update
specifications will be |ocked out wuntil they are brought into
conpliance. |If problens identified are not corrected within the
tinme specified by the state, a certificate may be permanently
revoked. |If a certificate is conditionally or permanently
revoked, the state will notify all licensed stations and
representatives of the repair industry that new stations
purchasi ng affected anal yzers will no | onger be |icensed.
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Appendi x A: M croconputer Specifications
(1) Ceneral Requirenents.
(A) Acceptance.

1. Al'l equi pnent and software submtted for
certification nust be the full and current configuration proposed
for sale. PARTIAL, DATED OR | NCOVWPLETE MODELS ARE NOT
ACCEPTABLE.

2. Acceptance of the m croconputer portion of the MAS
wi || be dependent upon the satisfactory performance of the ful
proposed configuration neeting all the requirenents of this
speci fication.

3. The proposed hardware configuration nust be fully
supported by all software and/or operating systens listed in the
acceptance requirenents or el sewhere in these specifications.
Performance tests to prove conpatibility will be required. The
vendor will bear all shipping and equi pnent preparation charges
for the certification testing.

(2) M ninmum Required Configuration.
(A) Operation System

1. Each unit nmust be supplied with Mcrosoft DOS
version 3.3 (or nore current version).

(B) Processor

1. The m croprocessor must be fully conpatible with
either the Intel 80286 or 80386 m croprocessors. The system nust
operate with a Norton performance i ndex of at |east 4.0.

(© RAM Menory.

1. The system nust contain at |east one negabyte (1
Mo) of user avail abl e RAM

(D) BICS

1. The system nust include a ROM Bl OS (Basic
| nput / Qut put System which provides a self-diagnostic routine to
check the performance of critical PC conponents (including, at a
m ni mum the processor, firmvare, ROM hard di sk, keyboard,
cl ock, setup RAM and nenory) upon power up and which enabl es ful
use of M5-DOS 3.3. This BIGS nust fully support all supplied
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conponents (except the secured floppy disk) and all normally
supported | BM PC-AT and MCA (or an alternative approved by the
state) conponents.

(E) Video.

1. The display nust be at |east twelve inches (12")
i n di agonal neasure and may be either color or nonochrome. The
di splay nmust be driven by a color graphics interface fully
conpatible wwth the I BM VGA col or graphics adapter. This
interface nust be able to run in the I BM EGA, CGA and nonochrone
nodes.

2. The software shall automatically blank the screen
if no keyboard entry is made for at |east every thirty (30)
m nutes or the manufacturer may display a reduced intensity
nmessage whi ch bl anks after one (1) hour or display a full-
intensity single-line nmessage that periodically (every thirty
(30) mnutes) noves to a new |l ocation on the screen. The display
shall return when the operator strikes any key. Alternative
proposals to protect the nonitor nmay be proposed to the state for
eval uati on.

(F) Floppy D sk.

1. Each anal yzer must be equi pped with one standard
1.44 Mo, 3.5 inch, IBMconpatible floppy disk drive, accessible
only to state authorized representatives. The analyzers shall be
capable of reading, witing and formatting the high density 3.5
i nch diskettes used in the state's IBMPS-2 m croconputers
directly without the need for any conversion. |If there are any
maj or brands of floppy disks which are inconpatible with a
manuf acturer's anal yzer, the manufacturer nust state so at the
time the analyzer is submtted for certification. The state may
require test data to support the manufacturer's clains. The
secured fl oppy disk shall be designated the A drive.

(G Hard Disk.

1. Each unit nmust come with at |east forty negabytes
(40 Mo) of usable hard disk storage. The vendor nay use up to
ten megabytes (10 Mo) for its propriety prograns )or nore upon
petitioning the state if a nutually beneficial software
application is being proposed), leaving thirty nmegabyte (30 M)
of f usable storage for the state. The hard disk is to be self
par ki ng (where applicable), shock mounted and able to operate
reliably in the expected hostile garage environnent. The hard
di sk nust also include a state-approved nethod to limt |ogical
access to state data and prograns. The hard di sk containing the
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state prograns and files shall be designated the "C' drive.
(H 1/0 Ports.

1. The unit nust include at least two (2) Ms-DOS/ | BM
PC standard conpati ble parallel printer ports and one (1) baud
rate programmable (300 to 19.2K) |IBM PC conpati bl e serial port
with a male DB-25 (25 pin) connector. The parallel ports can be
connected to the printers, but the serial port nust be avail able.
There nust also be a serial port or state-approved equival ent for
the bar code reader. Al ports nust be clearly | abel ed and
easily accessible only by state-authorized representatives.

(1) Keyboard.

1. The MAS keyboard nust be fully interfaced with the
m croconputer and have all of the necessary normal, nuneric,
cursor, control, shift, alternate and function keys needed to
operate a standard | BM PC- AT conpati ble m croconputer, preferably
a full one hundred one (101) keys shoul d be provided.

(J) Modem

1. The anal yzer shall be equipped to transfer vehicle
test records to the state cia an I BM PC conpatible internal (that
is, located inside the cabinet) nodem and connection to a
tel ephone line. This nodemis to be attached to a tel ephone |ine
installed in the facility. Upon contact, the MAS is to verify
aut hori zation for access via password and then either send or
receive files as commanded by the state conputer initiating the
cont act .

2. A tel ephone line, separated fromthe power cord,
shall be provided for the nodem The tel ephone line shall be
enclosed in as protective cable neeting state and UL approval.
Alternative nethods to protect the tel ephone |ine may be
submtted to the state for approval

3. The manufacturer shall include provisions to
ensure that the power necessary to activate the nodem at the
appropriate tine is avail abl e.

4. St andby power shall be provided to the nodem when
the main power switch to the analyzer is turned to the on
position, to allow the automatic answer feature of the nodemto
oper at e.

5. The nodem nust be equi pped with MNP | evel -5 error
correction. A conplete communications package is avail able from

8
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at | east one (1) private supplier. However, manufacturers may
devel op their own conmmuni cati ons package based on Qren

Technol ogy's ZMbdem as | ong as the appropriate response occurs
when the state sends one (1) of the designated commands and as
| ong as the comruni cations systemis adequately protected. For
command sets and nodem protocol information, refer to the MAS
Modem Prot ocol docunent dated June 1990. This information is
restricted to state-authorized persons on a need-to-know basis.

6. The manufacturer nust provide all necessary
software and protocol for nodemfile transfers. Onen
Technol ogy's Znodem shall be used for file transfer.
Specifications for this protocol are in the public domain.

7. The nmpbdem shall enul ate a VT100 termn nal and shal
meet the follow ng specifications:

A Operating Characteristics.
l. Oper ati ng Mdes.
Automatic or manual originate.
Automatic or manual answer;
B. Dat a Format.
| . Bi nary, serial, asynchronous or synchronous;
C. Ter m nal - To- Modem Dat a Rat e.
CC TT V. 22bi s asynchronous 2532 to 2424 bps.
. Bell 212 asynchronous 1170 to 1212 bps.
|. Bell 103 asynchronous 0 to 300 bps;
D. Modul at i on.

| . 2400 Quadrature anplitude nodul ation (16-

| evel PSK).

1. 212 Quadrature anplitude nodul ation (4-1eve
PSK)

I11. 103 Binary, phase coherent, frequency shift
keyi ng;
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E.

Transmt Frequenci es.

| . Manuf acturers wll be responsible to

denonstrate full systemconpatibility as well as diskette, port
and nodem transfer of files to the state. The follow ng table
lists the transmt frequencies:

ANSWER ORI A NATE
2400 Hz + 2 Hz 1200 Hz + 2 Hz
2225 Hz = 7 Hz( MARK) 1270 Hz £ 7 Hz( MARK)
2025 Hz = 7 Hz( SPACE) 1070 Hz £ 7 Hz( SPACE)
F. Transmt Level.

(K) Data

program

2.

| . PSTN: -10 dBm + 2 dBm -12 dBm + 2 dBm
1. Leased line: 0 dBm + 2 dBm

Recei ve | evel.

| . PSTN: -10 dBmto -45 dBm
1. Leased line: 0 dBmto -35 dBm

Recei ver Sensitivity.
l. OFF: -48 dBm
1. ON -43 dBm
I1l. Hysteresis: 2 dBm
Term nal Interface.
| . Conpatible with El A RS-232; and
Envi ronnment al Requirenents.
l. Tenper at ur e:
Operating: 0 to 50 degrees C (32° to 122°F)
1. Humdity: 5 to 90% w t hout condensati on.

Conpr essi on Sof t war e.

Data files will be conpressed usi ng PKWARE PKZI P

Each MAS manufacturer will receive fromthe state

a copy of PKWARE' s PKZI P programfor use in the MAS units. This
software is under license from PKWARE to the State of M ssouri

and is for use

3.

in Mssouri MAS units only.
The prograns are distributed in a self-extracting

10
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file "PKZ101l. EXE' which will create all the required prograns and
the software manual when it is executed.

4. Each tinme the MAS unit goes into conmunications
node, the MAS should use PKZIP to conpress the MAS. DAT, CAL. DAT
and AUDI T. DAT files. These files will becone MAS. ZI P, CAL.ZI P
and AUDIT. ZI P respectively. It is the ".ZIP" files that wll be
transferred to the state via the nodem and the FSEND comrand.
After a successful transfer and the receipt, by the MAS, of the
VERI FI ED command, the respective ".ZIP" file shall be deleted and
the respective ".DAT" file shall be archived, as indicated
el sewhere in the specification.

5. I ncl uded with PKZIP programis the conpl ete manua
for use of the ZIP prograns. The user should nmake note of the
"-a" switch in using PKZIP to append only new data to the ".ZI P"
file fromday-to-day between MAS data coll ections.

(L) Expansion.

1. The state is interested in insuring that the MAS
wi || have expansion capability to add functions beyond those
defined in this specification. For exanple, the MAS unit may
need to be updated to provide for additional support for
di agnostic and repair capability which m ght include on-1ine
mai nt enance manual s usi ng new t echnol ogy such as CD- ROM or
optical disk storage devices.

2. Two (2) full-sized PC AT expansion slots nust be
available in the MAS unit after the manufacturer has installed
all features and adapters required to neet current
specifications. These slots cannot be used by the manufacturers
for additional options unless approved by the state and the use
conplies with and satisfies a state intended use for these
expansion slots. It should be stressed that anal yzers submtted
for certification shall be equipped with fully functional
noncont act bar code scanners capabl e of reading bar coded | abels
nmeeting SAE J1877 and J1892 as indicated in Section 1.14.

(M Printer.

1. The MAS unit is to use an inpact printer if it is
to print vehicle inspection reports (VIR). The printer shall be
equi pped with at least a nine (9) pin print head and be capabl e
of printing in either draft (9 x 9 dot matrix) or in near-letter-
quality node (18 x 18 dot matrix) selectable by the operator.

The printer shall be capable of printing either pica (ten (10)
characters per inch) or elite (twelve (12) characters per inch).
The printer shall be capable of printing one hundred twenty (120)
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characters per second in draft-pica pitch. Continuous (eight and
one-half by eleven inch (8 1/2" x 11") finished) fan-fold,
pin-fed paper is to be used. The VIR printer nust be able to
copy graphic output from CRT displ ays.

2. There shall be unlimted access to the test report
printer so that paper can be easily replaced, printer jams can be
cl eared and ri bbons can be repl aced.

3. A second, separate inpact printer shall be
supplied which is dedicated to the task of filling in designated
information on state certificates which were previously filled in
by hand. Continuous, fan-fold, preprinted paper will be used.
The center of the first printed line will begin at one inch (1")
bel ow the top of the page. Because of the limted anmount of
space between the top of the certificate and first printed |ine,
the top of the certificate may need to be used to align the
certificate prior to printing. Only authorized station personnel
shall be all owed access to the certificate printer

4. The print font used for the first line (on the
ei ght and one-half by eleven inch (8 1/2" x 11") portion of the
certificate) shall be OCR-A as specified by ANSI X3.111-1986
using 7 x 9 dot matrix and shall meet the optical character
recognition guidelines for OCR print quality specified in ANSI
X3.99-1983. Key portions of the specifications are |isted as
fol |l ows:

SPECI FI CATI ONS

Nom nal character w dth: 0. 055"
Nom nal character height: 0. 094"
Section 4.1.1 Dot Size: 0.012"))0. 020"
Section 4.4.2 Character Spacing: 0. 090"))0. 110"
Section 4.4.3 M ninum Character Separation: 0. 014"
5. The certificate printer shall utilize a high
carbon ribbon (OCR ribbon), or other ribbon which neets the
character recognition guidelines with state approval. The pitch

for the OCR characters shall be ten (10) characters per inch.
Sone i nexpensive printers may need to be progranmmed to print the
OCR font unidirectionally in order to neet the ANSI

speci fications over sustained periods of tine.
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6. The remai nder of the information printed on the
certificate shall use pica font, I1BM8 character set (or
conpar abl e character set approved by the state), twelve (12)
point, ten (10) characters per inch, six (6) lines per inch,
eighty (80) characters per line. This is intended to ensure
uniformty between manufacturers for style, size and nunber of
characters per inch. |If during the certification process the
state finds that font styles vary between anal yzers, OCR- A may be
required to be used throughout the certificate.

7. The certificate wll be a two-(2) part, tw (2)-
copy document. However, the printer nust be able to print
through a three (3)-copy certificate in the event the certificate
is changed at a |ater date. The finished di nmensions of the
certificate itself will be eight and one-half inches by el even
inches (8 1/2" X 11"). Certificates will be in lots of
twenty-five (25) and will be folded at every certificate. There
wll be no | eader or trailer other than one inch (1") fromthe
top edge of the page to the mdline of the first printed |line on
each page of the certificate. To print the last certificate of
each lot may required the Paper Qut Sensor to be deactivated.

8. It is expected that the inspector mechanics wll
be required to give the original copy of the certificate to the
notori st and insert the carbon copy of the certificate into the
anal yzer's used certificate drop box. The used certificate drop
box shall be of the approximate size of the certificate and shal
be designed to keep the certificates in sequential order. The
certificate drop box need not be a secured area, but shal
prevent certificates from being spilled out when access is
gai ned.

9. The secured space designed to store unused
certificates shall neasure nine and one-half inches (9 1/2") deep
X el even inches (11") wide X ten inches (10") tall. Initially

the certificate will consist of two (2) copies that will be torn
away froma perforation on the bottomof the form It is not
expected that the overall size of the certificate will change.
The top copy of the certificate may be printed on up to twenty-
four (24) pound paper, and carbonl ess copies on up to fifteen
(15) pound paper.

10. The area containing the certificates shall be
| ocated so that proper tension is nmaintained on the certificates
as they are fed up through the printer.

11. The certificate printer shall print near letter
quality (NLQ characters. Mninmum print speed for NLQ characters
must be thirty (30) characters per second (CPS) while printing
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full lines of eighty (80) columms utilizing the IBM 8 character
set at ten (10) CPI horizontal and six (6) LPI vertical. This
printer nust have a top of form advance which wi Il accept
variable length forms. The printer nust also allow renoval of
certificates wthout having to advance or realign the printer
between fornms. The printed characters used nmust be such that the
nunber 0 is printed differently than the letter O

12. Both printers are to be hardware and software
conpatible wwth the IBMPC. A standard IBM Centronics interface
with parallel cable is to be used for each. Likew se each shal
fully conformto the setup, codes and operation of one of the
maj or printer makes. Both printers nust be able to print the
full IBM standard PC character set, standards |BM VGA conpati bl e
graphi cs, and bar codes conpatible with the AAIAG B-1 and B-2
st andar ds.

13. Both printers nmust be designed for the garage

envi ronment and nust not be susceptible to overheating or other
ext ended usage rel ated problens. The printers shall be capable
of printing continuously for at |east twenty-five (25) full pages
of text wi thout stopping due to overheating. The printers shal
be an automatic thermal shutoff feature or the anal yzer software
shal | display a nessage to the operator when, and only when, nore
t han the recommended nunber of pages are to printed all at once.

(N) Acceptance Test.

1. A denonstration test will be required prior to
certification to assure that all itens offered neet the specified
requirenents.

2. This test will be conducted at a site specified by
the state. The vendor is required to provide and set up the
entire configuration proposed in his/her response to this
specification. The state will provide test software to be run
and expansi on boards and/or peripheral hardware itens to be
installed during the test if necessary (except where noted in the
specifications). Lists of the users standard hardware and
software are attached.

(O Conpatibility.

1. Computers offered nust be able to reliably read
and wite floppy disks for use with IBMPS-2 1.44M> 3.5"
di skettes using 3.3 and |l ater versions of |IBM PC DOS operating
systens. Al 1.44Mo diskette drives nust be fully functionally
conpati ble with those provided as standard fromthe factory in
| BM conputers. Systens nust be able to interchange/ use software
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and data files with existing state-owned | BM m croconputers
wi thout requiring software or hardware reconfiguration.

2. Systens nust be capabl e of producing graphic
out put on CRT displays and dot matrix printers. G aphics
requi renents include, but are not limted to, the ability to
di spl ay graphic output fromapplications |like Lotus 1-2-3, Gem
Deci si on Resources and applications devel oped by the users
witten in M5 QU CK BASIC, Ms BASIC and/or GABASIC. Use of PrtSc
key must cause text displayed on CRT to print on printer. The
graphics interface nmust fully support M5 BASIC as is normal ly
provi ded with PC DOS

3. Systens nust be capable of communicating with
state personal and mainframe conputers. State PCs will use
nodens supporting MNP Level 5 nodel |evel protocol, and
communi cati ons software supporting the ZMODEM protocol to pol
the MAS units. The MAS units are expected to operate w thout
manual intervention to automatically answer, verify password,
unl oad and download files with the contacting conputer. Mbdem
speed is to self-adjust to calling conputer and avail able |ine
conditions. All system conponents (hardware and software) nust
be conpati bl e.

(3) Docunentation (to be provided only to the state).
(A) Hardware.
1. For the m croconputer portion of each MAS system
delivered, the vendor nust provide conplete technical/operational

manual s covering installation and operati on.

(B) Software.

1. Al'l prepackaged applications software deliveries
(i ncluding, but not limted to, Operating Systens and BASIC i f
of fered) must include manuals that fully explain all installation

and operating procedures. All such software deliveries nust
include warranty, a |icensing agreenent and (except for operating
systens) a neans for registration that provides for future
updates. All software deliveries nust include the version or

rel ease nunber. Al software deliveries nmust include a list of
the conputers the software is guaranteed to run on.

(© Manual s.
1. Al manual s nust be comrercially printed and nust

show title, manufacturer's nane and address and copyri ght date.
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(D) Files.

1. All M5-DOS files nust include a full record
| ayout. This layout nust identify file nanme, security and each
field. For each field the delimters, contents, definition and
editing rules are to be provided in the formof a data
di ctionary.

(4) Standard Hardwar e.

(A) During an acceptance test to prove conpatibility, the
proposed conputer will be tested for conpatibility with either
the | BM MCA or | BM AT type systens. MCA conpatible units wll be
tested for configuration and software. AT conpatible united wll
be required to function when itens selected fromthe foll ow ng
list are installed. Mdification to the proposed conputer w ||
not be all owed, except for changing of dip switches as needed to
identify nmenory installed or to identify 1/0O ports, etc:

1. D spl ay Adapters and Monitors Everex VGA, Paradise
VGA and Video-7 Vega VGA with NEC Mul tisync Pl us;

2. Expansi on Cards | NTEL Above Board with m ni mum
menory and maxi num nenory;

3. Mat h Co- processor. The system nust be able to
accept and use a conpatible math Co- Processor;

4. Hard di sk Expansion. The system nust include a
hard di sk interface which will fully support a second interna
di sk drive of the sane type as the original type drive or a
functional equival ent approved by the state which does not
conprom se tanper-resistance;

5. Tape Back-up. Mountain Tape Back-up and Irw n
Tape Back- up;

6. Addi ti onal Storage. Functional equival ent may be
submtted to the state for approval

A 3.5" 1.44Mo Fl oppy Di sk Drive.
B. 10 Meg 10 X 10 Bernoulli Box (Boot and non-boot).
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C. 10 Meg 20 X 20 Bernoulli Box (Boot and non-boot).
D. | BM Optical disk drive;

7. Mouse. Functional equival ence may be submtted to
the state for approval.

M crosoft Serial Muse.
M crosoft Bus Muse; and

Conmuni cati ons

Hayes i nternal Mbdem 2400B.
Mul ti-tech External Mbdem 2400B

> © mx

(5) Standard Software.

(A) During an acceptance test to prove conpatibility, the
proposed conputer will be required to run the | atest rel ease of
software selected fromthe following list. The proposed system
may al so be required to run user progranms using earlier rel eases
of software |isted.

(B) Mdification to the proposed conputer will not be
al | oned.

(C Mdification to the standard software packages beyond
normal installation procedures will not be all owed.

(D) Software packages.

1. Spr eadsheet
Lot us Devel opnment Corp: Lotus 1-2-3 Rel 2 and 2.2

2. Word Processing
Satellite Software International: WrdPerfect
M crosoft: Wrd
3. Dat a Base Managers
Ashton-Tate: dBase |11 Plus
Bor | and: Refl ex
Ansa Software: Paradox
4. G aphi cs
Digital Research: Gem Draw, Gem G aph, Gem

Col l ection
Intl. Mcroconputer Software Inc.: PC Paintbrush
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5.

QOper ati ng Systens

Mcrosoft: M5 DCS 3.3 or |later
Utilities

Peter Norton: Advanced Norton Utilities

Communi cat i ons
OVEN Technol ogy: ZMODEM

User Software

M crosoft: M5 BASIC & Progranms, QU CK BASIC
Bor | and: Turbo Pascal
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Appendi x B: Bar Code Readers

The bar code reader will be used to | oad em ssion control system
information from application manuals and fromthe pernmanent bar
code | abel s placed on the vehicle by the manufacturer. The
supplied bar code reader nust cone with at |east a twenty foot
(20') long self coiling cord and be able to read bar codes pl aced
on the door frames, under the hoods and through w ndshi el ds.
Manuf acturers will be expected to include any software necessary
to utilize the data gathered fromthe | abels. To provide anple
flexibility to permt use in this environnent, the follow ng or
st at e- approved specifications are required. The anal yzer shal

be equi pped with an RS232C connector for the bar code scanner.
The state may consider alternative designs.

(1) Bar-coded Vehicle Identification Nunber Label. Reference:
SAE J1877.

(A) Definitions (Reference Al AG B-2 specification))Appendi x
A) .

1. Vehicle Identification Nunber (VIN)

A The VIN is a standardi zed series of letters
and single-digit nunbers that is assigned to a notor vehicle for
identification purposes as required by Federal Mtor Vehicle
Safety Standard (FMWVSS) 115 and Federal Motor Vehicle Safety
regul ati on (FMWSR) 567 and recommended under SAE J272 and J273.

2. Label
A The surface containing the information in
bar - coded and correspondi ng human-readabl e (printed) formats.
3. Bar - code Reader
A A device for machi ne readi ng of bar codes

whi ch typically consists of a scanner, decoder and data
communi cat i ons devi ce.

(B) VIN Label Description (Reference Al AG B-2))Appendi x A).

1. Vehicle ldentification Nunber.

A The VIN bar code consists of the seventeen
(17)-character vehicle identification nunber preceded by the data
identifier 1. The bar code also contains start and stop

char act er s.
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2. Label Title.

A The bar code contains a title, VIN, unless it
is part of the federal certification | abel as required pursuant
to FMSR 567 or if it is part of the VIN |abel |ocated on the
upper left side of the dash panel as allowed pursuant to FMWSS
115.

3. Human-r eadabl e Charact er Suppression.

A The bar code characters for start, stop and
the data identifier are suppressed fromthe human-readabl e
printing.

4. Human- r eadabl e Character Hei ght.

A The m ni num hei ght of the human-readabl e
characters is 2.38 mm (0.094 inches). This requirenment is not
i ntended to supersede governnent requirenents. For exanpl e,
FMW/SR 567 dictates the m ni mum hei ght of the characters when the
VIN is placed on the certification |abel.

5. Hori zontal or Vertical Printing.

A.  The synbols may be printed horizontally or
vertically. When the bar codes are printed horizontally, the
human-readabl e data are printed directly above or bel ow the bar
codes and centered. \Wen bar codes are printed vertically, the
human- r eadabl e data should be printed vertically and centered to
the left or right of the bar code.

(C Ceneral Synbol ogy Specifications.
1. Code 39 Synbol ogy.

A The VI N bar code conforns to Bar Code
Symbology for 3 of 9 Bar Codes published by the Autonotive
| ndustry Action Goup (AIAG B-1). Al aspects of the bar-code
synbol ogy codes follows this specification except as described in
the foll om ng sections.

2. Code Density and Dinensions (Reference Al AG
B- 2))Appendi x A).
A The average width of the narrow el enent is

within the range of 0.19 mm (0.0075 inches) and 0.317 nmm (0.0125
inches). The ratio is three to one (3:1) with an all owabl e range
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of 2.8 to 3.2. The mninmum bar height is 9.5 nm (0. 375 inches)
or fifteen percent (15% of the bar code | ength.

(D) Scanning Devices (Reference Al AG B-2))Appendi x A).

1. Scanni ng devi ces shall use a |ight source at B633
nanoneter range or in the visible red light spectral band range.

(2) VEC Label Description. Reference: SAE J1892.
(A) Definitions.
1. Vehi cl e Em ssi on Configuration (VEC)

A The VEC | abel identifies selected em ssion
controls on a vehicle as well as partially identifies the engine
fam |y designation

2. Engi ne Di spl acenent.

A The engi ne di spl acenent signifies the engine
size as expressed in liters. Two characters on the VEC | abel
i ndi cate the engine displacenent: the decimal point is deleted.

3. Engi ne Fam |y Desi gnati on.

A An EPA- st andardi zed system as of January 1,
1988, for identifying each vehicle manufacturer's engi ne nodel
for the purpose of new vehicle em ssions certification. The
engine famly designation is normally twelve (12) characters |ong
for light-duty vehicles and el even (11) characters |ong for
heavy-duty engines. Only a specified five (5) of the twelve (12)
or eleven (11) characters, respectively, are coded in the VEC

4. Em ssion Control System (ECS) Conbi nation Code.
A A coded letter or single-digit nunber in the
VEC t hat designates the conbination of sel ected major em ssion
controls that are installed on the vehicle by the vehicle
manuf acturer. The frequency of engine ignition is included in
this code conbi nation
5. Label (Reference Al AG B-7))Appendi x A).

A The surface containing the VEC information in
bar - coded and human-readabl e formats.
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6. Bar - code Reader (Reference Al AG B-7))Appendi x A).

A A device for machi ne readi ng of bar codes
whi ch typically consists of a scanner, decoder and data
communi cat i ons devi ce.

(B) VEC Label Descriptions.
1. Vehi cl e Em ssion Configuration Label Content.

A The VEC bar code consists of eight (8)
characters preceded by the data identifier 3T. The eight (8)
characters are defined here. The bar code al so contains a start
and stop character. The |abel also contains atitle, VEC, unless
the bar code is part of the Vehicle Em ssion Control information
Label .

2. Engi ne Di spl acenent.

A The VEC | abel first contains tw (2)
characters for engine displacenent specified in liters.

B. For engi ne displacenents |less than ten (10)
liters, the displacenent is expressed to the nearest one-tenth
(.1) of aliter and then nultiplied by ten (10) on the VEC | abel.
For displacenents ten (10) liters and over (rare), the
di spl acenent is expressed to the nearest liter. (This procedure
allows the elimnation of the decimal point fromthe VEC | abel.)

Label Character No. Desi gnati on

1,2 Engi ne displacenent in liters
(Exanple: 11 = 1.1 liters or 11
liters, in rare cases)

C. Partial Engine Fam |y Designation))Light-duty
Vehi cl es/ Tr ucks.

(I') The VEC | abel contains the follow ng
five (5) characters of the EPA twelve (12)-character engine
famly designations. (The al phabetical and nunerical coding
requirenents for the engine famly designation conforns to the
EPA recommendati ons for standardi zing engine famly nanes.)
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(© VEC Label s,

Definitions.

Label

Char acter No.

1,2

11 CSR 50-2. 407

EPA
Desi gnati on

Vehi cl e and fuel type

Fuel nmetering type

Cat al yst type

Engine famly suffix for unique

i dentification))manufacturer sel ected

Li ght-duty Vehicl es Label Character

Desi gnati on

Engi ne displacenent in liters. (Decimnal
ignored.) MAS shall check characters
for agreenment with engi ne di spl acenent
code on VIN | abel.

Vehi cl e and fuel type.
V = Light-duty
vehicl e

(gasol i ne)
T = Light-duty
truck
(gasol i ne)
D = Light-duty
vehi cl e
(di esel)
K = Light-duty
truck
(di esel)
W = Light-duty
vehi cl e
(gasol i ne)
Calif. Stds.
GM ONLY

Fuel Metering type.
0 = Miltiple
carburetors
1 = 1-barrel
car bur et or
2 = 2-barrel
car bur et or
3 = 3-barrel
car bur et or
4 = 4-barrel
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9

car bur et or

El ectroni ¢ Fuel
Throttl e Body

I nj ection
GM ONLY
Mechani ca
Fuel

I nj ection
Mul ti port
Fuel

I nj ection
GM ONLY
Port Fuel
I nj ection
GM ONLY
Port Fuel
I nj ection
Tur bo

GM ONLY
O her

Cat al yst type.
A = Single

@ T m T O W

xc_.

oxi dati on
More t han
oxi dati on
Si ngl e
reduction
More t han
reduction
Thr ee- way
f eedback
Thr ee- way
f eedback
Thr ee- way
pl us ot her
cat al yst
wi t hout

f eedback
Thr ee- way
pl us ot her

one

one

I nj ection

Wi t hout

W th

catal yst with

f eedback

No cat al yst

O her
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L = Three-way
catal yst with
f eedback
GM ONLY

6,7 Engine famly suffix for unique
identification. MAS shall read for
engine famly identification, but not
defi ne.

8 ECS Conponent Conbi nati on.
NOTE: Fol l owi ng codes A))D for engi nes
with ignition frequency of one event per
two engi ne revol utions (for MAS
measur enent of RPM.

A =No Air Inj.,

No ECR
B=Ar In.,
No ECR
C=No Air Inj.,
EGR
D=Ar In.,
EGR

NOTE: Fol l owi ng codes S))V for engi nes
with ignition frequency of one event per
engi ne revolution (for MAS neasurenent

of RPM.

S=No Air Inj.,
No ECR

T=ATr Inj.,
No ECR

U= No Air Inj.,
EGR

V=Ar Inj.,
EGR

(D) Partial Engine Fam |y Designation))Heavy-duty Engi nes.

1. The VEC | abel contains the followng five (5)
characters: a two (2)-digit non-EPA-specified identifier for
heavy-duty engines and three (3) characters of the EPA el even
(11)-character engine famly designation. (The al phabetical and
numeri cal coding requirements for the engine famly designation
is to conformto the EPA recommendati ons for standardi zi ng engi ne
famly names.) Label character nunbers three (3) and four (4)

25



11 CSR 50- 2. 407

represent the two (2)-digit non-EPA-specified identifier and is
specified as 80 for gasoline engines and 90 for diesel engines.

Label EPA

Character No. Desi gnati on

3,4 Heavy-duty Engine ldentifier

5 Engi ne Type

6 Em ssion Control System Type

7 Uni queness Di gi t))Manuf acturer Sel ected

(E) VEC Labl es, Heavy-Duty Vehicles Label Character
Definitions.

Label EPA
Character No. Desi gnati on
1,2 Engi ne displacenent in liters. (Decinma

ignored.) MAS should check characters
for agreenment with engi ne di spl acenent
code on VIN | abel.

3,4 Heavy-duty Engine ldentifier.
80 = Gasoline
90 = Di esel
5 Engi ne Type.
A = Spark Ignition Carbureted
B = Spark Ignition Fuel Injected
C = Spark lgnition Turbocharged
D = Conpression Ignition, Naturally
Aspi rat ed
E = Conpression Ignition, Turbocharged
F = Conpression lgnition, Turbocharged,
I nt ercool ed or Aftercool ed
Z = O her
6 Em ssion Control System Type.

A = Engine Mdifications

B =Ar Injection

C = EXR

D = Oxi dation Catal yst

E = Reduction Catal yst

F = Three-way Catal yst

G = Ar Injection plus EGR

H= Ar Injection plus Oxidation
Cat al yst

J = Air Injection plus Reduction
Cat al yst
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K= Ar Injection plus Three-way
Cat al yst

L = EGR plus Oxidation Catal yst

M = EGR pl us Reduction Catal yst

N = EGR plus Three-way Catal yst

P = Snmoke Puff Limter

R = Ar Injection, EGR, Oxidation
Cat al yst

S = Ar Injection, EGR Reduction
Cat al yst

T = Air Injection, EGR Three-way
Cat al yst

Z = O her

Engine famly suffix for unique
identification. MAS should read for
engine famly identification, but not
defi ne.

ECS Conponent Conbi nati on.

NOTE: Fol l owi ng codes A))D for engi nes
with ignition frequency of one event per
two engi ne revol utions (for MAS

measur enent of RPM.

A=No Air Inj., No EGR
B=Ar Inj., No EGR
C=No Air Inj., ER

D=Ar In., EXR

NOTE: Fol l owi ng codes S))V for engi nes
with ignition frequency of one event per
engi ne revolution (for MAS neasurenent
of RPM.

S=No Air Inj., No ER
T =Ar In., No EGR
U= No Air Inj., EGR
V=Ar In., EGR

(F) The eighth character on the VEC | abel is the code for
t he ECS conbination and the engine ignition frequency for vehicle

I nspection prograns.

The engine ignition frequency is specified

because sonme engi ne designs have twice the ignition frequency of

ot her designs. Label

codes A through R describes the ECS

conponent conbi nation for vehicles wwth an ignition frequency of
one (1) event per two (2) engine revolutions. Label codes S
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t hrough nine (9) describes the ECS conponent conbi nations for
vehicles with an ignition frequency of one (1) event per engine
revol ution.

(G Human-readabl e Character Suppression (Reference Al AG
B- 7))Appendi x A).

1. The bar code characters for start, stop and the
data identifier shall be suppressed fromthe human-readabl e
printing.

(H Human-readabl e Character Height (Reference Al AG
B- 7))Appendi x A).

1. The m ni num hei ght of the human-readabl e
characters is 2.38 nmm (0.094 inches).

(I') Horizontal or Vertical Printing (Reference Al AG
B- 7))Appendi x A).

1. The synbols may be printed horizontally or
vertically. Wen the bar codes are printed horizontally, the
human-readabl e data is printed directly above or bel ow and
centered. Wen bar codes are printed vertically, the human-
readabl e data are printed vertically and centered to the left or
right of the bar code.

(J) Title.

1. This | abel contains the title of VEC unless the
bar code is part of the Vehicle Em ssion Control information
Label .

(3) Ceneral Synbol ogy Specifications.
(A) Code 39 Synbol ogy.

1. The VEC bar code conforns to Bar Code Symbology
for 3 of 9 Bar Codes published by the Autonotive Industry Action
Goup (AIAG B-1). Al aspects of the bar-code synbol ogy codes
follows this specification except as described in the foll ow ng
sections.

2. Code Density and Dinensions (Reference Al AG
B- 7))Appendi x A).

3. The average width of the narrow elenent is within
the range of 0.19 mm (0.0075 inches) and 0.317 mm (0.0125
inches). The ratio is three to one (3:1) with an all owabl e range
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of 2.8 to 3.2. The mninmum bar height is 9.5 nm (0. 375 inches)
or fifteen percent (15% of bar code |ength.

(4) Scanning Devices (Reference Al AG B-7))Appendi x A).

(A) Scanning devices shall use a light source at B633
nanoneter range or in the visible red light spectral band range.
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Appendi x C. Em ssion Standard Tabl e

(1) The em ssion inspection standards for all vehicle types
except type H

(A) Passenger cars and light duty trucks.

Model Year of Vehicle Ca % HC (ppm
1971 7.0 700
1972 7.0 700
1973 7.0 700
1974 7.0 700
1975 6.0 600
1976 6.0 600
1977 6.0 600
1978 6.0 600
1979 6.0 600
1980 3.0 300
1981 and | ater 1.2 220

(2) The em ssion inspection standards for vehicle type H only.

(A) Specially-nmade vehicles.

Model Year of Vehicle CA % HC (ppm
1971 7.0 700
1972 7.0 700
1973 7.0 700
1974 7.0 700
1975 6.0 600
1976 6.0 600
1977 6.0 600
1978 6.0 600
1979 6.0 600
1980 and | ater 5.0 500
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EPA Rul eneki ngs
CFR: 40 C.F.R 52.1320(c)(80)(i) (A

FRM 57 FR 46778 (10/13/92)
PRM 57 FR 27959 (6/23/92)

State Subnission: 6/28/91

State Proposal: 15 MR 477 (3/16/90)

State Final: 11 CSR 50 (12/21/90)

APDB Fi | e: MO- 86

Descri ption: The EPA approved this new regul ati on which establishes requirenents for the

M ssouri Anal yzer System
A4444444444444444444444404444440444444044444444444404444448444444444444444444444444444444444444444

Di fference Between the State and EPA- Approved Regul ation

None.
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